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with its variation in parents and with differences in the environment. There are,
however, two difficulties with this method. In the first place, the correlation be-
tween traits in parents and offspring is not necessarily a measure of the strength of
heredity: the correlation between the language of father and son would be very
high, but it is due to similarity of environment. In the second place the result holds
only for the range of heredity and environment studied: even if it be demonstrated
that existing differences in environment do not alter a character more than a cer-
tain amount, it does not follow that the character cannot be altered further by other
environmental differences. Before the antitoxin treatment of diphtheria was dis-
covered it would have been correct to say that no environmental agent was known
to be capable of preventing the disease; but it would have been fallacious to infer
that diphtheria could not be prevented by environmental agents as yet unknown,
and to conclude that only by breeding for a hereditary immunity could it be stamped
out.
"The argument can, of course, be reversed. The fact that a particular effect has
not been brought aBout by mutations or recombinations of genes does not enable
' us (in our present state of knowledge) to predict that its occurrence as a result of
such changes is impossible. The realization of this has given rise to eugenics, which
aims to improve the qualities of mankind by altering its heredity. This might be
done by selecting mutations that have desirable effects, or by making new com-
binations of genes already in existence. For accuracy in such a procedure a far
greater knowledge of human heredity is necessary than we have today, but doubt-
less our descendants will ultimately possess this knowledge. Perhaps a greater diffi-
culty in the way of a eugenic program is the great diversity of opinion as to what
qualities are desirable; unfortunately most persons who call themselves eugenists
have attempted to evade the difficulty by setting up their own prejudices as stand-
ards." (Italics not in original.)
It is evident that hereditary and environmental factors operate con-
jointly in the production of the new individual. It is a logical fallacy to
consider them in an additive relation; that is, there' is not so much of
something called "heredity," H, to which something else called "environ-
ment," E, is added. The individual is not the sum of two variables, H 4- E,
but their product, HxE. As Carmichael (1925, p. 257) well says:
"The fact as it appears ...is that no distinction can be expediently made at any
given moment in the behavior of the individual, after the fertilized egg has once
begun to develop, between that which is native and that which is acquired. The so-
called hereditary factors can only be acquired in response to an environment, and
likewise the so-called acquired factors can only be secured by a modification of
already existing structure, which in the last analysis is hereditary structure. Facts
9 too obvious to bear citation show that the somatic structures that can develop out
of a fertilized egg are in some measure dependent upon the physical and chemical
structure of the given germ itself. The characteristics which develop out of such a
germ, nevertheless, are not predetermined. They are, on the contrary, determined
by an environment acting upon the present nature of the individual at every stage
of development from fertilization to death." (Italics in the original.)